Female spiders have two separate reproductive tracts, one on each side of the body, which receive and store sperm. Thus, females may be virgin or nonvirgin on both sides, or virgin on one side and nonvirgin on the other side. To examine whether male orb-weaving spiders, G. cancriformis, respond differentially to females based on mating history, we presented males to (1) virgin females, (2) females that had previously mated with one of their two tracts and (3) females that had mated previously with both reproductive tracts. Prior to copulation, males showed no differential responses in terms of latency to courtship, number of courtship bouts, number of insertion attempts, or latency to copulation. Female mating history influenced copulatory frequency and sperm release by the male, but not duration of copulation. Nearly all males copulated twice with virgin females, once with each reproductive tract. They released nearly all sperm contained in their palps. Males that encountered nonvirgin reproductive tracts were more likely to depart after a single copulation without attempting a second. Such males rarely released sperm, but the few that did released as many as males mating with virgin tracts. Thus, sperm were released in an all-or-none fashion. Female mating history did not influence the frequency of intersexual cannibalism. This suggests that differential response by males is more likely related to female patterns of sperm use than to high levels of intersexual killing.
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When more than one male mates with a given female, the first male or last male often fertilizes most of that female's eggs (Parker 1970 (Parker , 1984 citations in Smith 1984; Birkhead & Hunter 1990) . Consequently, the value a female holds for a male would depend in part on her mating history. Under conditions of a first-male advantage that is not due to the numbers of sperm released, for example, males should benefit by differentially distributing their gametes to virgin rather than nonvirgin females. High costs of sperm and seminal fluid production (Dewsbury 1982; Schwagmeyer & Parker 1990; Verrel 1990; Simmons et al. 1994) further suggest that males might benefit from such differential responses.
In many species, males can respond differently according to female mating history before (Boorman & Parker 1976; Rutowski 1982; Simmons et al. 1994) or during copulation (Cordero & Miller 1990; Suter 1990; Wedell 1992; Lorch et al. 1993; Cigliano 1995) . Males show a preference by mating, not mating, or by releasing varying numbers of sperm. The present study examines effects of female mating history on such male response.
Male spiders would be expected to respond differentially to females on the basis of female mating history. Sperm numbers are limited in at least one species (Christenson 1989) , and priority patterns are common in spiders (Austad 1984; Watson 1991; Elgar 1998; Uhl & Vollrath 1998) . Male spiders differentially respond on the basis of mating history before copulation (Riechert & Singer 1995) and during copulation (Watson 1990; Suter 1990; Bukowski & Christenson 1997) . The unique situation of males having two copulatory organs (pedipalps), each with its own contingent of sperm, allows males the opportunity to release sperm from just one of the two palps. In addition, when sperm are released from a palp, it could be in an all-or-none or graded fashion. Female spiders have two separate reproductive tracts, one on each side of the body, which receive and store sperm. Thus, females may be virgin on both sides, virgin on one side, or nonvirgin on both sides. Such variance in female
